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Abstract
Background: Local tolerance of topical glaucoma treatment is important to achieve a good
compliance. The aim of this study was to evaluate the consequences of local anti-glaucoma drug
side effects on the vision-related quality of life (QoL).

Methods: A mail survey was sent to 20,000 homes of a panel representative of the French
population asking whether one member of the family was suffering from ocular hypertension
(OHT) or glaucoma. (POAG) A computer-assisted telephone interviewing system was used to
confirm self-reported glaucoma, to describe the disease and its treatment, and medical item
consumption. Vision-related QoL was assessed with the NEI-VFQ-25 (National Eye Institute Visual
– Function Questionnaire) and local tolerance with the COMTOL (Comparison of Ophthalmic
Medications for TOLerability).

Results: 13,352 homes (66.7%) answered the mail. 581 people declared they were suffering from
glaucoma or OHT. Prevalence was 1.8%, increasing with age. 204 patients were selected at random
Their NEI-VFQ-25 global score showed an overall good QoL. Two domain scores showed some
deterioration: general health and driving. 62.4% of the patients cited at least one local side effect.
25.4% had burning, 20.8% blurred vision and 20.2% tearing. Poor vision related QoL was associated
with the presence of local side effects leading to poor perceived treatment satisfaction. Dissatisfied
patients visited their ophthalmologist more frequently.

Conclusion: Based on a representative French sample, poor vision related QoL was associated
with topical drug side effects that also impact patient satisfaction and compliance. Longitudinal data
collection should be performed to confirm our findings.

Background
Primary open-angle Glaucoma (POAG) is characterised

by a progressive alteration of the optic nerve. Glaucoma is
one of the three leading causes of blindness in developed

Published: 10 December 2003

Health and Quality of Life Outcomes 2003, 1:75

Received: 05 November 2003
Accepted: 10 December 2003

This article is available from: http://www.hqlo.com/content/1/1/75

© 2003 Nordmann et al; licensee BioMed Central Ltd. This is an Open Access article: verbatim copying and redistribution of this article are permitted in 
all media for any purpose, provided this notice is preserved along with the article's original URL.
Page 1 of 9
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10.1186/1477-7525-1-75
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14667241
http://www.hqlo.com/content/1/1/75
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


Health and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/75
countries along with cataract and age-related macular
degeneration [1]. Prevalence varies between 1% and 4%
in people over 40 and they increase with age [2-12]. Risk
factor analyses found a higher intra-ocular pressure (IOP)
[13-18] although all patients with ocular hypertension
(OHT) will not develop POAG [19].

Control of IOP is one of the critical items of glaucoma pre-
vention in the >40 old population. Several medical strate-
gies have been developed to reach this objective including
drugs, laser and surgery. Choice of glaucoma therapy
involves patient characteristics, clinical history, and co-
morbidity [20,21] but also the likely effectiveness of an
agent, the side effect profile [22], comfort upon adminis-
tration, and the daily frequency of administration.

Topical treatment aimed at decreasing IOP is for the
whole life of patients [23,24]. Compliance is of major
importance [25] to get the full potential protective effect
against visual field defect. Therefore, tolerance of topical
treatment is a critical issue.

Odberg [23,24] demonstrated that the QoL of patients
was affected at the time of the diagnosis announce,
although no strong relationship was found between visual
field disability and vision related QoL. This correlation
was also confirmed in the Collaborative Initial Glaucoma
Treatment [25,26] and other studies [27-31]. Most of QoL
evaluation in glaucoma was measured in clinical trial set-
ting [32-38] showing small differences between the alter-
natives that reached very rarely the statistical significance.

The link between QoL and patient-reported side effect of
topical treatment has been very rarely studied. Wandell
[39] found that beta-blockers with or without miotic
agent had no negative impact on health related quality of
life using a generic quality of life instrument. Barber
[40,41] developed a dedicated instrument (The COM-
TOL: Comparison of ophthalmic medications for tolera-
bility) aimed at measuring the QoL consequences of
topical adverse events.

The aim of this study was to evaluate the relationship
between vision-related quality of life and local side effects
on a representative French sample of glaucoma patients
treated with a topical anti-glaucoma drug who were con-
tacted outside of any medical environment.

Methods
The survey was performed according to the French Law.
The aim of the study was explained to the subjects before
starting the questionnaire and they were asked whether
they would accept to participate. The Sofres panel was
expected to meet the objective of being representative of
the French population and therefore by questioning on

their medical treatment to get a sample representative of
French patients treated for OHT / POAG. This panel is
made up of 20,000 households (53,000 people) stratified
by geographic area, city size, resident age, social and pro-
fessional clusters and number of people within the house-
hold. Quotas were determined according to the results of
the national census survey [42] with an average pick-up
rate of 1/1000 done at two levels: 69 strata for the house-
holds and 114 strata for the individuals. Selected house-
holds were expected to stay in the panel for 4 years.
Household replacements followed the same quota rules.
Yearly renewal rate was 27%. For the last 10 years, the
response rate with medical questionnaire used to be
between 70 to 80% [43-46].

A mail survey was sent to all the households of the panel
to identify those in which one resident was suffering from
OHT or glaucoma (diagnosed by a practitioner). A Com-
puter Assisted Telephone Interviewing (CATI) system was
used to collect information on a random sample (patient
Id generated by computer) of households having
answered positively to the previous question. This system
allowed remote data entry while querying and the per-
formance of on-line data consistency checks.

With 200 patients we had 95% chance to capture at least
one patient-reported side effects whose incidence was
higher than 1.5%. Lastly, according to Mangione [47],
alpha being fixed at 5% and beta at 20%, 69 patients per
group were sufficient to show a difference of 10 points on
the global score.

Socio-demographics and glaucoma history were recorded.
The National Eye Institute Visual Function Questionnaire
[48,49] was selected since its 51-item release demon-
strated to be a reliable and valid tool for group-level com-
parisons of vision-targeted, health-related quality of life in
clinical research. The short-form (NEI-VFQ-25) [50] was
selected since its reliability and validity was found compa-
rable to the 51-items. A French validated [51] of the NEI-
VFQ-25 administered by phone interview was used. Anti-
glaucoma treatments were identified based on the citation
of a Rx brand name sold in France [52]: the list of all
brand names available on the French market were cited to
the patients. Since anti-glaucoma generics representing
less than 2% of the market, the INN (International Non-
Proprietary Name) list were not cited [53]. Special atten-
tion was given to the current treatment (name, dosage,
combination, duration, etc...) but also to the previous
treatment, if any, and reasons for change. The COM-TOL
[40,41] was used to assess the local side effects of the cur-
rent topical treatment. At the conclusion of the interview,
global treatment satisfaction (a 6-level answer from very
satisfied to very unsatisfied) was assessed. Compliance
was assessed with the following question: "In the two last
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weeks, how many times have you missed your eye drops ?
Possible answers were: never, rarely, some time, rather
often, often, almost always, always missed. Other medical
items included the number of visits to ophthalmologists,
dedicated to glaucoma exams and workdays lost.

Analysis was performed using SAS Software (release 6.12)
and SPAD (release 5.0). The analysis was conducted on
the subset of patients treated with a topical anti-glaucoma
treatment. NEI-VFQ-25 scores were calculated according
to the instrument author's algorithm.

A multi-factorial correspondence analysis [54-56] was
performed to study the relationship between vision-
related quality of life, patient-reported side effects, com-
pliance and treatment satisfaction. The Burt table was
made of the 25 questions of NEI-VFQ-25. Patient-
reported side effects, compliance and treatment satisfac-
tion were considered as supplementary variable. Missing
data were considered as a specific modality for each item.
Chi-square was the used distance.

Comparisons between patients with and without side
effects were performed using an analysis of variance. In
case of variables that could confound the QoL results,
adjustment was made using linear model according to the
least square method. Confidence intervals were calcu-
lated, two-sided, at 95%. Since several statistical tests were
performed when analysing the links between QoL and
patient-reported side effects, a test was considered as sta-
tistically significant if p < 0.001 to keep the global type I
error at 5%.

Results
In December 2000, the survey was sent to 20.000 homes
belonging to the Sofres panel. 13,352 homes answered
the mail (66.7%) corresponding to 32,685 people. 581
patients indicated they had a glaucoma or an OHT diag-
nosed by a practitioner, 564 being older than 40. This
leads to a glaucoma / OHT prevalence of 1.8%. This rate
increased with age from 1.1% (40 to 49 years old) to 8.4%
(>80 years old). No statistical difference was found
between geographical areas of France (from 1.4% to
2.3%).

In February 2001, a sample of 204 people was picked up
at random (random patient Id was generated by compu-
ter) and queried by phone. The questionnaire required 20
to 30 minutes to be completed. 31 patients were not que-
ried since they declared they did not take a topical treat-
ment the day of the interview. 173 patients indicated they
were taking at least one topical treatment at the time of the
interview. 48.5% were males and the mean age was 70
years. 20.2% lived in the countryside, 28.3% in cities over
100.000 inhabitants and 16.8% in the Paris area. Median

monthly household revenue was around EUR 2000 and
15% had a paid professional activity.

Glaucoma / OHT was diagnosed 9.4 years before the inter-
view on average. Mean current topical treatment duration
was 5.9 years and 47% had already changed their treat-
ment at least once, mainly due to lack of efficacy (54.9%)
or intolerance (35.2%). 74.6% of the patients declared
that they never forgot their dose. A topical combination
was prescribed for 28.9%. 69.4% of the patients had a
beta-blocker, 5.2% a miotic, 6.4% an alpha2 agonist,
20.2% a carbonic anhydrase inhibitor, 19.7% a prostag-
landin, and 10.4% a treatment from another class. 89.9%
of the patients declared they were satisfied or very satisfied
with the treatment. 92.4% of the patients declared they
were "satisfied" or "very satisfied" with the way their dis-
ease was managed. The average number of visits to the
ophthalmologist to care for a glaucoma / OHT patient was
2.35 per year.

Figure 1 illustrates the prevalence of each individual side
effect as reported by the COM-TOL. 37.6% had no side
effects, 24.9% had one, 11.6% had 2, 7.0% had 3, and
18.9% had 4 and more. Three side effects were reported by
more than 20% of the patients: burning (25.4%), blurred
vision (20.8%) and tearing (20.2%) were mentioned
most often. Patients with and without patient-reported
side effects were found comparable on all socio-demo-
graphics and glaucoma history parameters with the excep-
tion of gender: females declared more patient-reported
side effects (70.2% versus 55.1%; P < 0.04).

Figure 2 shows the average (+/- standard deviation) scores
on each domain of the NEI-VFQ-25. All scores were
higher than 50 except the general health score. All vision
related scores were higher than 70 and the general vision
score was the lowest of the vision-related scores. Some
scores were found statistically higher in men: global,
vision, near vision, distance vision, mental, role and
driving.

Table 1 (see Additional file: 1) shows QoL scores differ-
ence (with 95% confidence limit) between patients with
and without an patient-reported side effect (adjusted for
gender).

Before adjustment for test multiplicity, four dimensions
of the NEI-VFQ-25 were strongly associated with side
effects: Ocular pain (11 events), Mental health (10
events), Global (10 events) and Dependency (8 events).
Six side effects were associated with more than half of the
13 dimensions of NEI-VFQ-25: Trouble seeing at night
(11 scores), Dimming of vision (10), Dry eyes (9), Read-
ing trouble (8), Burning / stinging in the eyes (7) and Dif-
ficulty in focusing from near to far (7). The decrease in
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quality of life varied from 5.6 (tearing) to 31.2% (troubles
seeing at night side effect on driving score).

After adjustment for test multiplicity, the global score was
affected by Burning, Dimming of vision, Reading and
Trouble seeing at night. Ocular pain was associated with
Burning, Itchy eyes and Redness. Near vision was associ-
ated with Dimming of vision, Mental health with Burn-
ing, Dimming of vision, Focusing and Troubles seeing at
night. Lastly, Dependency and Driving were affected by
Troubles seeing at night

Figure 3 describes the results of the multiple factorial cor-
respondence analysis. Only the graph with axes 1 and 2
was presented since it supports the biggest part of the
information. Missing values did not contribute to the QoL
information. Axis one involved vision-related QoL: the
more positive the value, the greater the negative conse-
quences on vision related quality of life. Axis 2 involved

QoL social consequences: the lower the number the
greater the QoL social consequences.

Brow-ache, Dimming of vision, Trouble seeing at night,
Dry eyes, Dimming of vision, Trouble reading and Diffi-
culty at focusing were the side effects that decreased the
most on vision related QoL while unusual taste was the
item having the least consequence. Brow-ache was the
item perceived as having consequences on Social QoL in
opposition to dry eye. It appeared that there was a strong
relationship between QoL and treatment satisfaction:
"rather unsatisfied" patients and "unsatisfied" patients
had worse vision related QoL than the "satisfied" patients.
Patients having bad QoL (axis 1) and social consequences
(axis 2) were those who were the least compliant and
unsatisfied towards their treatment.

Patient satisfaction was linked to number of visits to the
ophthalmologist (P < 0.01): patients who were "rather

Side effect prevalence according to the COM-TOL checklistFigure 1
Side effect prevalence according to the COM-TOL checklist.
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satisfied" or more visited an ophthalmologist 2.27 per
year against 3.50 for the unsatisfied patients.

Discussion
The use of the Sofres panel allowed us to reach one of our
major objectives: to get a representative sample of patients
being treated with a glaucoma drug. We had the expected
response rate (66.7% is close to the usual 70% observed
with our panel) to the mail sent to the households. The
socio-demographics characteristics of responders were
not different from the non-responders. Moreover, these
characteristics were close to the nation-wide INSEE (Insti-
tut National de la Statistique et des Etudes Economiques)
survey [42], suggesting no major selection bias. The way
we captured patients was based on the diagnosis made by
a practitioner, which is the most obvious information for
a patient treated for a chronic condition. The prescription
frequencies of anti-glaucomatous drugs estimated in our
study were close to those observed in IMS (International
Medical Statistics) data [53] and prevalence figures were

close to the literature [2-12]. In no way does this study
allow one to conclude that French patients were correctly
treated on a national basis but resources dedicated to
glaucoma treatment / prevention are in accordance to
international literature prevalence estimates.

This was a cross-sectional survey and this study was lim-
ited to the link between patient-reported side effects and
vision-related quality of life. Longitudinal data collection
should be performed to confirm the causality of the
relationship.

The use of patient phone interview was chosen in order to
avoid medical interactions and to collect information as
perceived by the patients. Although we did not cross check
the collected information with medical records, it
appeared that regardless of treatment duration, two-thirds
of the patients had side effects. Of course, systematic que-
ries might lead to overestimating side effect rates resulting
in an observational bias. In any case, according to this

NEI-VFQ-25 average score (standard deviation)Figure 2
NEI-VFQ-25 average score (standard deviation). 0: worst quality of life; 100 highest quality of life.
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survey, these side effects were associated with lower
patient vision related QoL. Being in a non-medical envi-
ronment, we were not able to collect hard medical infor-
mation. Therefore, we were not able to confirm the
disease (POAG versus OHT) and QoL could not be
adjusted for co-morbidity (for example cataracts, macular
degeneration). Neither we had a confirmation of medical
therapy or compliance. However, we found no differences
between patients with and without patient-reported side
effects on all the collected variables with the exception of
gender. Of course, we were not able to check the group
comparability on the medical parameters and therefore
we were not able to adjust for any potential bias There-

fore, we decided to adjust our QoL estimates on gender.
Moreover, since we focused mainly on local side effects
and vision related QoL, the effect of co-morbidity on
vision-specific QoL should be less than if QoL data were
collected with a generic instrument. Lastly, the use of a
vision-specific QoL instrument, which should be more
sensitive than a generic one, allowed us to find some rela-
tionships with side effects, somewhat in contradiction
with Wandell [39].

Some association was found between patient satisfaction
and quality of life. This could, at least partially, be
explained by factors we were not able to collect. Moreover,

Multiple Factorial Correspondence AnalysisFigure 3
Multiple Factorial Correspondence Analysis. Distance used: Chi-square. Axis 1 (QOL global score) by Axis 2 (Social Conse-
quences). Active variables (the one that determined the structure and the identification of the axes) were the 25 items of the 
NEI-VFQ-25; they were not presented in this graph to improve readability. Illustrative variables (the one that allowed to iden-
tify patient sub-groups) consisted in side effect list of COM-TOL, compliance. Axis 1 estimated the intensity of QoL a global 
unique score: negative values were associated with 'Good QoL' while positive values were associated with 'Poor QoL'. Nega-
tive values on Axis 2 were associated with 'Bad social QoL'. Points, which were close, were highly correlated while points, 
which were far, were independent.
Page 6 of 9
(page number not for citation purposes)



Health and Quality of Life Outcomes 2003, 1 http://www.hqlo.com/content/1/1/75
the reasons of the visits to the ophthalmologist were not
documented and we don't know whether it was associated
with poor medication control or vision function loss, etc
...

We did not calculate the QoL score from the COMTOL
since, as a very glaucoma-specific QoL instrument (i.e.
dedicated to side effects in glaucoma / OHT treatment), it
does not allow to estimate the usual dimensions of QoL,
like mental, social, general health, etc.. This is why we
used the COMTOL only to list local side effects and the
NEI-VFQ-25 to get their effects on QoL.

Trouble seeing at night, Dimming of vision, Trouble read-
ing and Difficulty at focusing from near to far were con-
sistently associated with poor vision related QoL. The
differences observed between patients with and without
these patient-reported side effects were comparable to the
ones described by Mangione between patients with glau-
coma and control case [49]. Drawing a conclusion from
Brow-ache and Dry eye is difficult due to the too few
patients having experienced these events.

The quality of life of patients was globally high (>70) on
most of the dimensions, excepted general health. This
might reflect the QoL of an old population living in the
community with only few of them presenting severe vis-
ual field defect, although the absence of a control group in
our survey does not allow a direct measure of the medical
significance of our findings. Therefore, avoiding topical
drug side effects should be a major concern to maintain
this high QoL level. However, our general health domain
score is lower than the one in Mangione [48,49]. In the
latter, QoL data were collected in the front of an ophthal-
mologist, leading to some observational bias. Our popu-
lation was older. Lastly, their sample was not taken at
random. Unfortunately, in our study, declarative co-mor-
bidity and concomitant medications were not collected
since we did not want the phone interview duration to
exceed 30 minutes per subject.

Questioning patient on compliance during a visit to an
ophthalmologist is often a very difficult issue, since there
is no objective way to measure it. We found 4 patient-
reported side effects that were associated with poor vision-
related QoL: trouble seeing at night, trouble reading, dim-
ming of vision and difficulty at focusing. We also found
an association between compliance (patients often
missed their drop) and poor quality of life. Our findings
suggest that patients presenting with one of these 4
patient-reported side effects should be queried into details
in order to capture lack of compliance and, if requested,
to switch to a drug which is more tolerable.

Conclusion
In our survey, vision related QoL of French patients with
topical anti-glaucomatous drug side effects has been
found lower, with poor treatment satisfaction and addi-
tional visits to the ophthalmologist. Further longitudinal
data collection should be collected to confirm our
findings.
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